This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT 
ILLEGIBLE TEXT 
SKEWED/SLANTED IMAGES 
COLORED PHOTOS 

BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY, 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



PCT 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TTREATY (PCT) 



(51) Internationa] Patent Classification 6 : 




(11) International Publication Number: 


WO 99/49741 


A23L 1/305, 1/30 


Al 








(43) International Publication Date: 


7 OOctober 1999 (07.10.99) 



(21) International Application Number: PCT/EP99/01274 

(22) International Filing Date: 22 February 1999 (22.02.99) 



(30) Priority Data: 
98201016.7 



31 March 1998 (31.03.98) 



EP 



(71) Applicant (for all designated States except US): SOCEETE 

DES PRODUITS NESTLE S.A. [CH/CH]; P.O. Box 353, 
CH-1800 Vevey (CH). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): BOZA, Julio [ES/CH]; 2, 
chemin de la Colline, CH-1093 La Conversion-Lutry (OT). 
BALLEVRE, Olivier [FR/CH]; 16B, route de Cojonnex, 
CH-1000 Lausanne 25 (CH). FINOT, Paul-Andre* [FR/CH]; 
12, chemin Emiie Javelle, CH-1800 Vevey (CH). 

(74) Common Representative: SOCIETE DES PRODUITS NES- 
TLE S.A.; McConnell, Bruce, P.O. Box 353, CH-1800 
Vevey (CH). 



(81) Designated States: AU, BR, CA, CN, HHU, ID, IL t IN, JP, KR, 
MX, US, European patent (AT, BE, t CH, CY, DE, DK, ES, 
FI, FR, GB, GR, IE, IT, LU, MC, NNL, PT, SE). 



Published 

With international search report. 



(54) Title: METHOD FOR PROVIDING GLUTAMINE 
(57) Abstract 

A method of providing glutamine to a patient. A nutritional composition which includes whey protein, or a \ protein mixture which 
simulates the amino acid profile of whey protein, as a protein source is enterally administered to the patient. The vwhey protein may be a 
hydrolyzed whey protein. The patient may be a stressed patient, pre-term baby, or athlete. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages 



Albania ' 


ES 


Spam 


LS* 


Armenia 


Fl 


Finland 


LT 


Austria 


FR 


Prance 


LU 


Australia 


GA 


Gabon 


LV 


Azerbaijan 


GB 


United Kingdom 


MC 


Bosnia and Herzegovina 


GB 


Georgia 


MD 


Barbados 


GH 


Ghana 


MG 


Belgium 


GN 


Guinea 


MK 


Burkina Faso 


GR 


Greece 


Bulgaria 


HU 


Hungary 


ML 


Benin 


ne 


Ireland 


MN 


Brazil 


IL 


Israel 


MR 


Belarus 


IS 


Iceland 


MW 


Canada 


IT 


Italy 


MX 


Central African Republic 


JP 


Japan 


NE 


Congo 


KE 


Kenya 


NL 


Switzerland 


KG 


Kyrgyzstan 


, NO 


Cote d'lvoire 


KP 


Democratic People's 


NZ 


Cameroon 




Republic of Korea 


PL 


China 


KR 


Republic of Korea 


PT 


Cuba 


KZ 


Kazakstan 


RO 


Czech Republic 


LC 


Saint Lucia 


RU 


Germany 


LI 


Liechtenstein 


SD 


Denmark 


LK 


Sri Lanka 


SB 


Estonia 


LR 


Liberia 


SG 



of pamphlets publishing international applications under the PCT. 



Lesotho 


SI 


Slovevenia 


Lithuania 


SK 


Slovavakia' 


Luxembourg 


SN 


Senegegal 


Latvia 


SZ 


Swaztttland 


Monaco 


TD 


Chad id 


Republic of Moldova 


TG 


Togojo 


Madagascar 


TJ 


Tajikistan 


The former Yugoslav 


TM 


Turkikuieitistan 


Republic of Macedonia 


TR 


Turkdtey 


Mali 


TT 


Trinioidad and Tobago 


Mongolia 


UA 


Ukrahtfne 


Mauritania 


UG 


Ugantnda 


Malawi 


US 


Uniteted States of America 


Mexico 


UZ 


Uzbekekistan 


Niger 


VN 


Viet tt Nam 


Netherlands 


YV 


Yugoslavia 


Norway 


ZW 


Zimbibabwe 


New Zealand 






Poland 






Portugal 






Romania 






Russian Federation . 






Sudan 






Sweden 






Singapore 







WO 99/49741 



PCT/EEP99/01274 



Method For Providing Glutamine 

This invention relates to a method for providing glutamine to a humaan or 
animal; for example to maintain or increase plasma glutamine levels. Thee 
5 invention also relates to a method for the treatment of humans and animalds 

requiring supplemental glutamine and to a method of increasing glutaminae body 
stores in humans and animals. 

The amino acid glutamine has many important functions in the bodyv. For 
example, glutamine acts as the primary vehicle for transfer of amino nitroogen 

10 from skeletal muscle to visceral organs, as a fuel for the rapidly dividing ccells of 
the gastrointestinal tract and immune system, and as a substrate that permhits the 
kidneys to excrete acid loads and protect the body against acidosis. Furthaer, 
there is increasing evidence that glutamine is essential to the proper functitioning 
of host defence mechanisms and wound healing. 

15 Despite these functions, glutamine is traditionally classified as non-eessential 

amino acid. The reason is that the body is generally able to synthesise sufficient 
glutamine for its needs from glutamate and glutamic acid. Also, glutaminnc is the 
most abundant amino acid in the blood and free amino acid pool of the boody. 
However, this is only true in periods of good health and does not apply to j pre- 

20 term babies. During periods of illness, the metabolic rate of glutamine inacreases ~ 
and the body is not able to synthesise sufficient glutamine to meet its neecds. This 
is particularly true during episodes of stress such as sepsis, injury, bums, 
inflammation, diarrhoea and surgery. During episodes of stress, there is aa 
marked increase in glutamine consumption by the gastrointestinal tract, inmmune 

25 cells, inflammatory tissue and the kidney. This consumption may far outstrip the 
endogenous rate of synthesis of glutamine. As the deficiency becomes maanifest, 
tissue function alters, morphological changes may be observed, and a neggative 
nitrogen balance arises. Similarly, pre-term babies have a lower rate of 
glutamine synthesis; often insufficient for needs. Further, it is found that t 

30 athletes, after intense exercise, have reduced levels of glutamine in their pplasma. 
The administration of glutamine supplemented diets to pre-term babbies, 
during periods of stress, or to athletes has resulted in improvement of the : 
person's condition. For example, glutamine supplemented diets have beeen 
shown to regenerate muco-proteins and intestinal epithelium, support gut t barrier 

35 function, shorten hospital stay, improve immune function, and enhance poatient 
survival (Stehle et ah 1989; Lancet, 1:23 1-3; Hammerqvist et ah 1989: Ainn. 



WO 99/49741 



PCT/EEP99/01274 



-2- 

Surg.; 209:455-46 1 ; Li et al; 1995; J. Paremer. Enteral Nutr., 18, 303-307 aand 
Gianotti et al; 1995; J. Paremer. Enteral Nutr., 19, 69-74). Therefore glutaamine 
is now considered to be a conditionally essential amino acid for critically ill 1 and 
other stressed patients (Lacey et al; 1990; Nutrition Review, 48:297-309). 

The additional need for glutamine during periods.of stress, must come i from 
an exogenous source such as diet. Howe-er the supplementation of nutritionnal 
formulas with glutamine has traditionally not been performed because glutanmine 
has long been considered to be a non-essential amino acid. Also glutamine i is 
only slightly soluble in water and, more importantly, is relatively unstable inn 
solution. To overcome the stability problem, it has been proposed to supplement 
powdered formulas with L-glutamine. These formulas are then reconstitutecd 
immediately prior to administration. However, for enteral formulas, this 
approach has not proved to be particularly successful since glutamine in its f free 
form may be converted to pyroglutamate by stomach acids prior to absorptioon. 
Also, health care professionals prefer ready-to-consume liquid formulas as 
opposed to powdered formulas. 

Another method of supplementing diet with glutamine has centred on tithe 
use of gluten or gluten hydrolysates as a protein source for nutritional 
compositions. Gluten is particularly rich in glutamine and is hence a good scource 
of glutamine. Also, the use of gluten or a gluten hydrolysate offers the advanntage 
of providing the glutamine in a form which is stable and relatively soluble. 
However gluten is potentially allergenic and this has severely limited its use ; in 
nutritional formulas. This problem may be ameliorated to some extent by ussing a 
gluten hydrolysate instead of gluten and a nutritional composition based on 
gluten hydrolysate are commercially available under the trade names 
Nutricomp® Immun, Reconvan® and Glutasorb®. However, although the rrisk 
from allergenic reaction is much reduced, it has not been removed entirely. 

A yet further approach has been to supplement nutritional formulas witlth 
synthetic dipeptides such as L-alanyl-L-glutamine or L-glycyl-L-glutamine. 
These dipeptides are stable in solution and have been shown to be an effectiwe 
form of glutamine supplementation. However, synthetic peptides of this nanrure 
may significantly increase the cost of the nutritional formulas. 

Therefore there is a need for an acceptable method of providing glutamiine 
to a patient in need thereof. 

Accordingly, in one aspect, this invention provides a method of providing 
glutamine to a mammal, the method comprising enterally administering to thne 
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mammal a nutritional composition which includes whey protein, or a pprotein 
mixture which simulates the amino acid profile of whey protein, as a pprotein 
source. 

It has been surprisingly discovered that the administration of nutrritional 
5 compositions which contain whey protein, or a protein mixture which < simulates 
the amino acid profile of whey protein, as a protein source increases pMasma 
glutamine levels in humans or animals. This is despite the fact that whhey protein 
contains relatively low amounts of glutamine. Further, nutritional comnpositions 
which contain whey protein as a protein source provide glutamine leveels much 
10 higher than those provided by nutritional compositions containing freee amino 
acids as protein source. 

Preferably the patient, human or animal is a stressed patient, pre-term baby ; 
or athlete. Examples of stressed patients are patients who are critically : ill, or who 
are suffering from sepsis, injury, burns, or inflammation, or patients reccovering 
15 from surgery. 

In another aspect, this invention provides a method of increasing j the 
muscular glutamine levels of a mammal, the method comprising entercally 
administering to the mammal an effective amount of a nutritional composition 
which includes whey protein, or a protein mixture which simulates thee amino 
20 acid profile of whey protein, as a protein source. 

In a further aspect, this invention provides a method of improvingg glutamine 
status of mammals suffering from injured,. diseased or under-developed i intestines 
or to maintain the physiological functions of the intestine, the method coomprising 
enterally administering to the mammal an effective amount of a nutritiuonal 
25 composition which includes whey protein, or a protein mixture which : simulates 
the amino acid profile of whey protein, as a protein source. 
The mammal may be a pre-term infant. 

Embodiments of the invention are now described by way of exanmpie only. 
The invention is based on the finding that enterally administering a nutitritional 
30 composition which includes whey protein, or a protein mixture which i simulates 
the amino acid profile of whey protein, as a protein source results in hiigh plasma 
glutamine levels. This makes the composition extremely useful for nuutritionally 
managing glutamine levels in mammals. 

The whey protein in the protein source may be may be in the forrm of intact 
35 protein or may be hydro lyzed protein, or mixtures of intact and hydroblyzed 
protein. The protein source may, if desired, further include amounts oof other 
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suitable types of protein. For example, the protein source may further innclude 
minor amounts of casein protein, soy protein, rice protein, pea protein, ccarob 
protein, oat protein, caseino-glyco-macropeptide or mixtures of these prroteins. 
Further, if desired, the protein source may further include amounts of freee amino 
acids. The other suitable types of protein.preferably comprise less than < about 
20% by weight of the protein source; more preferably less than about 103% by 
weight. It is also possible to provide a protein source which simulates thhe amino 
acid profile of whey protein. For example, the protein source may compprise 
about 80% to about 90% by weight of casein, about 0.5 to about 2% by \ weight of 
isoleucine, about 2% to about 8% by weight of leucine, about 1% to about 5% by 
weight of cysteine, and about 1% to about 5% by weight of lysine. 

Preferably however, the protein source comprises a whey protein 
hydrolysate; either based upon sweet whey or acid whey. Whey protein i 
hydrolysates are particularly suitable for patients suffering from comproDmised 
gastro-intestinal functions, malabsorption or intolerance. The whey protrtein 
hydrolysates may be produced using procedures which are well known irin the art. 
Alternatively, nutritional compositions which contain whey protein hydrrolysates 
may be obtained commercially. For example, clinical nutritional compositions 
containing whey hydrolysates are commercially available from Nestle" Nutrition 
Company under the trade mark PEPTAMEN®, or Nutrition Medical, Incc under 
the trade mark PROPEPTIDES®. Similarly, infant nutritional compositions 
containing whey hydrolysates are commercially available from Nestle Allete 
GmbH under the trade mark ALFARE®. 

For infant applications, the whey protein hydrolysate preferably 
additionally contains the free amino acids arginine, tyrosine and histidinee. 

For adult applications, whey protein hydrolysates which have a deggree of 
hydrolysis of about 10% to about 20% are particularly preferred. In this . 
specification, the term "degree of hydrolysis" (DH) means the percentage of 
nitrogen in the form of amino nitrogen as compared to total nitrogen. It i is a 
measure of the extent to which the protein has been hydrolyzed. Whey pprotein 
hydrolysates having a degree of hydrolysis of about 10% to about 20% ccontain 
less than about 5% of free amino acids, about 15% to about 55% of peptiddes 
having a molecular weight of less than 1000 Da, about 20% to about 55m of 
peptides having a molecular weight of 1000 Da to 5000 Da, and about 155% to 
about 35% of peptides having a molecular weight of greater than 5000 Di)a. 
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For adult applications, the protein source preferably provides about 1 10% to 
about 20% of the energy of the nutritional composition. For example, thae protein 
source may provide about 15% to about 18% of the energy of the nutritioDnal 
composition. For infant applications, the protein source preferably provirides 
about 50% to about 30% by dry weight of the nutritional composition. Foor 
example, full term infant formulas, the protein source may provide about 1 8% to 
about 20% by dry weight of the nutritional composition. Further, for pre-t-term 
infant formulas, the protein source may provide about 15% to about 25% , by dry 
weight of the nutritional composition. 

The nutritional composition may also include a carbohydrate sources. For 
adult applications, the carbohydrate source preferably provides about 35% t to about 
65% of the energy of the nutritional composition; especially 40% to 60% oi>f the 
energy of the nutritional composition. For example, the carbohydrate sourcce may 
provide about 5 1 % of the energy of the composition. For infant applicationas, the 
carbohydrate source preferably provides about 35% to about 70% by dry weeight of 
the nutritional composition; more preferably about 45% to about 65% by drry 
weight Several carbohydrates may be used including maltodextrin, com stdarch, 
modified starch, lactose, or sucrose, or mixtures thereof. Preferably the 
composition is free from lactose. 

The nutritional composition may further include a lipid source. For addult 
applications, the lipid source preferably provides about 20% to about 50% oof the 
energy of the nutritional composition; especially 25% to about 40% of the ecnergy 
of the nutritional composition. For example, the lipid source may provide ahbout 
33% of the energy of the nutritional composition. For infant applications, thhe lipid 
source preferably provides about 15% to about 35% by dry weight of the nutttritional 
composition; especially 20% to about 30% by dry weight of the nutritional 
composition. For example, the lipid source may provide about 26% by dry weight 
of the nutritional composition. 

The lipid source may comprise a mixture of medium chain triglyceridees 
(MCT) and long chain triglycerides (LCT). If MCTs are included, the lipid 1 source 
preferably contains at least about 30% to about 80% by weight of medium cbhain 
triglycerides. For example, medium chain triglycerides may make up about 1 70% 
by weight of the lipid source. Suitable sources of long chain triglycerides anre 
sunflower oil, safflower oil, rapeseed oil, palm olein, soy oil, milk fat, corn coil and 
soy lecithin. Fractionated coconut oils are a suitable source of medium chairin 
triglycerides. 
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The lipid profile of the nutritional composition may be designed to hhave a 
polyunsaturated fatty acid omega-6 (n-6) to omega-3 (n-3) ratio of about 11:1 to 
about 1 2: 1 . For example, for adult applications, the n-6 to n-3 fatty acid nratio may 
be about 6:1 to about 9:1. For infant applications, the n-6 to n-3 fattv acidi ratio 
may be about 9: 1 to about 11:1. Also, for infant applications, the lipid soource may 
include long chain, polyunsaturated fatty acids such as arachidonic acid annd 
docosahexaenoic acid. 

The nutritional composition preferably includes a complete vitamin sand 
mineral profile. For example, sufficient vitamins and minerals may be prowided to 
supply about 50% to about 250% of the recommended daily allowance of f the 
vitamins and minerals per 1000 calories of the nutritional composition. 

For adult applications, the nutritional composition preferably has ana energy 
content of about 800 kcal/1 to about 1200 kcal/1; for example an energy eContent 
of about 1000 kcal/1. For infant applications, the nutritional compositionn 
preferably has an energy content of about 600 kcal/1 to about 1000 kcal/11; for 
example an energy content of about 650 kcal/1 to about 850 kcal/1. 

The nutritional composition may be in any suitable form. For exampple, the 
nutritional composition may be in the form of a soluble powder, a liquid 
concentrate, or a ready-to-drink formulation. Alternatively, the nutritional 1 
composition may be in solid form; for example in the form of a ready-to-ezat bar or 
breakfast cereal. Ready to drink formulations are particularly preferred. TThe 
composition may be fed to a patient via a nasogastric tube, jejunum tube, oor by 
having the patient drink or eat it. Various flavours, fibres, sweeteners, and i other 
additives may also be present. 

The nutritional composition may be produced as is conventional; for : example, 
the nutritional composition may be prepared by blending together the prootein 
source, the carbohydrate source, and the lipid source. If used, the emulsiifiers may 
be included in the blend. The vitamins and minerals may be added at thids point 
but are usually added later to avoid thermal degradation. Any lipophilic : 
vitamins, emulsifiers and the like may be dissolved into the lipid source ] prior to 
blending. Water, preferably water which has been subjected to reverse ossmosis, 
may then be mixed in to form a liquid mixture. The temperature of the vwater is 
conveniently about 50°C to about 80°C to aid dispersal of the ingredientis. 
Commercially available liquefiers may be used to form the liquid mixture. 

The liquid mixture may then be thermally treated to reduce bacteriaal loads. 
For example, the liquid mixture may be rapidly heated to a temperature i:in the 
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range of about 80°C to about 1 10°C for about 5 seconds to about 5 minuutes. This 
may be carried out by steam injection or by heat exchanger; for examplee a plate 
heat exchanger. 

The liquid mixture may then be cooled to about 60°C to about 85°f C; for 
example by flash cooling. The liquid mixture is then homogenised; for t example 
in two stages at about 7 MPa to about 40 MPa in the first stage and abouut 2 MPa 
to about 14 MPa in the second stage. The homogenised mixture may thaen be 
further cooled to add any heat sensitive components; such as vitamins annd 
minerals. The pH and solids content of the homogenised mixture is conveniently 
standardised at this point. 

If it is desired to produce a powdered nutritional composition, the 
homogenised mixture is transferred to a suitable drying apparatus such aas a spray 
drier or freeze drier and converted to powder. The powder should have z a 
moisture content of less than about 5% by weight. If it is desired to prodduce a 
liquid nutritional composition, the homogenised mixture is preferably asseptically 
filled into suitable containers. Aseptic filling of the containers may be caarried out 
by pre-heating the homogenised mixture (for example to about 75 to 85°PC) and 
then injecting steam into the homogenised mixture to raise the temperatuure to 
about 140 to 160°C; for example at about 150°C. The homogenised mixxture may 
then be cooled, for example by flash cooling, to a temperature of about 775 to 
85°C. The homogenised<mixture may then be homogenised, further coobled to 
about room temperature and filled into containers. Suitable apparatus foor 
carrying out aseptic filling of this nature is commercially available. 

The nutritional composition may be used as a nutritional support, esppecially 
for providing nutrition and glutamine to animals and humans. In particulars, the 
nutrition composition may be used to provide nutrition and glutamine to sttressed 
patients; for example for patients who are critically ill, or who are sufferineg from 
sepsis, injury, burns, or inflammation, or patients recovering from surgerry. 
Further, the nutritional composition may be used to provide glutamine to poatients 
suffering from injured or diseased intestines or to maintain the physiologiccal 
functions of the intestine. Moreover, the nutritional composition may be uased to 
raise plasma glutamine levels in humans and animals. 

The nutritional composition may also be used to provide glutamine too athletes 
after intense exercise or to pre-term babies. 
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It is to be understood that, although the nutritional composition is intended 
primarily for patients who require supplemental glutamine, it may also be; used as a 
source of nutrition for people who are not suffering from any illness or coondition. 

The nutritional composition may form the sole source of nutrition orr form a 
supplement-to other nutritional sources; including parenterally administered 
nutrition. 

The amount of the nutritional composition required to be fed to a ppatient 
will vary depending upon factors such as the patient's condition, the patitient's 
body weight, the age of the patient, and whether the nutritional composiiition is 
the sole source of nutrition. However the required amount may be readiiily set by 
a medical practitioner. In general, sufficient of the nutritional compositidon is 
administered to provide the patient with about 1 g protein to about 4.0 g » protein 
per kg of body weight per day. For example, an adult, critically ill patieent may 
be administered about 1.5 g protein to about 2.0 g protein per kg of bodyy weight 
per day, a pre-term infant may be administered about 2.0 g protein to aboout 4.0 g 
protein per kg of body weight per day, and a infant may be administeredd about " 
2.0 g protein to about 3.0 g protein per kg of body weight per day. Furthher, for 
stressed patients, sufficient of the nutritional composition is preferably 
administeredto provide the patient with about lOg to about 25 g of glutaamine per 
day. The nutritional composition may be taken in multiple doses, for exxample 2 
to 5 times, to make up the required daily amount or may taken in a singlde dose. 
Alternatively, the nutritional composition may be fed to the patient continuously. 

Specific examples of the invention are now described for further 
illustration. 



Example 1 

An isotonic liquid diet which is suitable for raising plasma glutamiine levels 
in a patient is obtained from Nestle Clinical Nutrition. The diet is 
commercialised under the trademark PEPTAMEN®. The diet has the fobllowing 
components: 
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Nutrient 


Amount per 1000 ml 


Protein (hydrolyzed sweet whey) 


40 g 


Carbohydrate (maltodextrin, corn starch) 


127 


Lipid (medium chain triglycerides, 
sunflower oil, soy lecithin) 


39 


v uamin a 


4000 IU 


vitamin u 


280 IU 


v nam in n, 


28 IU 


y uamin is. 


80 ug 


vnamm c 


140 mg 


l niamm 


2 mg 


ixlDOIlaYin 


2.4 mg 


INlaCin 


28 mg 


vitamin £>g 


4 mg 


roue aClQ 


540 ug 


Jrantoinenic aciu 


14 mg 


Vitamin B\2 


8ug 


Biotin 


400 |ag 


Choline 


450 mg 


Taurine 


80 mg 


^-carnitine 


80 mg 


Minerals 

Calcium, Phosphorus, 
Magnesium, Zinc, Iron, Copper, 
Manganese, Iodine, Sodium, 
Potassium, Chloride, Chromium, 
Molybdenum, Selenium 
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The diet has an energy density of 1000 kcal/1 and the protein providdes 16% 
of energy, the carbohydrate provides 51% of energy, and the lipid providdes 33% 
of energy. Glutamine provides about 6.2 % by weight of the protein souurce. 

Example 7. 

i) Test Diets :- 

The following diets are used in the test: 



Diet 


Composition 


Protein Source 


Glutamiiine 

Content 

(g/100g)) 


1 


95% composition of example 
1 and 5% cellulose 


Hydrolyzed 
whey 


6.2 


2 


95% PROPEPTIDES product 
and 5% cellulose 


Hydrolyzed 
whey 


5.42 


A 


95% VIVONEXPLUS 
product and 5% cellulose 


Free amino 
acids 


21.63 


B 


95% REABHAN product and 
5% cellulose 


Hydrolyzed 
casein & whey 


8.09 


Control 


soy protein isolate, sucrose, 
glucose, cellulose, corn 
starch, corn oil and vitamins 
and minerals 


Soy 


8.99 



The VIVONEX PLUS product is a product obtained from Sandoz Wutrition 
AG. The RE ABEL AN product is a product obtained from Nestle Clinical 1 
Nutrition. 



ii) Test Analytical Procedures 

Plasma amino acids are analyzed by de-proteinising 200 ul of plasnma using 
20 \i\ of a solution containing sulfosalicylic acid (400 mg/ml) and vitamirin C (60 
mg/ml). The mixture is centrifuged at 10'OOOg for 3 minutes. D-glucosaaminic 
acid and S-(2-aminomethyl)-L-cysteine.HCl are added to the supernatantt as 
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internal standards and the supernatant is frozen at -80°C until analyzed, i A 
Beckman 6300 amino acid analyzer is used for the analysis. To avoid ghiutamine 
degradation, all samples are kept at 10°C before analysis. Amino acid 
concentrations are calculated for individual peak areas, external standardds and the 
internal standards. 

Muscle glutamine is analyzed by mixing 100 mg of muscle with an i ice cold 
solution of trichloroacetic acid (10% w/v) and homogenising the mixtures at 
10*000 rpm for 1 minute. The mixture is then centrifuged at 10*000 a forr 10 
minutes at 4°C. D-glucosaminic acid is added to the supernatant as intenrnal 
standard and the supernatant is frozen at -80°C until analyzed. A Beckiman 6300 
amino acid analyzer is used for the analysis. To avoid glutamine degradation, all 
samples are kept at 10°C before analysis. Amino acid concentrations aree 
calculated for individual peak areas, external standards and the internal standards. 

iii) Test Procedure 

Fifty six male Wistar rats, each weighing about 200g, are used. Thae rats are 
held in separate cages at 23 °C. A 12 hour dark cycle is imposed. The raats have 
free access to water and the Control diet. 

The rats are maintained on the Control diet for 3 days. On the fourtrth day, 
the amount of the Control diet for each rat is restricted to 80% of its consumption 
on the previous three days. The Control diet is fed to the rats once a'day/. On the 
seventh day. the rats are placed in metabolic cages and randomised by wveight 
into 7 groups of 8 rats. One group of rats, the control group, is maintainaed on the 
Control diet. The rats in the remaining groups are then starved for 72 hoours. All 
rats have free access to water. 

At the end of the starvation period, a 1 ml blood sample is taken frcom the 
eye of each rat of one group under anaesthesia; the control starved groupp. The 
blood sample is then analyzed for plasma amino acids as described abowe. The 
rats of this group are then sacrificed and the muscle tibialis of rat are renmoved 
and stored at -80°C until analyzed for muscle glutamine as described aboove. 

The remaining tests rats are placed into new metabolic cages and aare again 
randomised by weight into five groups of 8. 

The five groups are then each fed an experimental diet; the diets di:iffering 
from group to group. The diets are as follows: 
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Group 


Diet 


Control Re-fed 


Control 


.1' 


1 


2 


2 


A 


A 


B 


B 



The rats are fed the diets for 3 days. At the end of the three days, aa 1 ml 
blood sample is taken from the eye of each rat of one group under anaestthesia. 
Plasma samples are then analyzed for plasma amino acid concentrations : as 
described above. The rats are then sacrificed and the muscle tibialis of raats are 
removed. The muscle is analyzed for muscle glutamine as described aboove. 

iv) Test Results 



The plasma glutamine concentrations are as follows: 



Group 


Diet 


Glutamine 

Intake 

(umol/l) 


Plasma 

glutamine 

(umol/l) 


Muscle 

glutamine 

(umol/g) 


Control 


Control 


733 


829.1 


4 


Control starved 


Control 




758.6 


2.7 


Control re-fed 


Control 


734 


742.5 


3.6 


1 


1 


392 


1025.6 


5.3 


2 


1 


336 


1031.1 


4.9 


A 


A 


1501 


738.7 


3.3 


B 


B 


424 


881.7 


3.9 



The results indicate that the rats fed diets 1 and 2, the whey protein tbased 
diets, have plasma glutamine concentrations of at least 25% higher than thee other 
rats. This is despite the fact that the rats fed diets 1 and 2 received less gluttfamine in 
the diet; and significantly less than the free amino acid diet A. Similarly, thhe results 
indicate that the rats fed diets 1 and 2 have higher muscle glutamine concenntrations; 
significantly higher than the control rats in the case of diet I . 
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Further, the rats fed diets 1 and 2 recovered better after starvation in i terms of 
weight gain, food conversion efficiency, retained nitrogen to ingested nitroggen, 
retained nitrogen to absorbed nitrogen and protein efficiency ratio. 
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Ctai m s 

L. The use of whey protein, or a protein mixture which simulates the anmino 
acid profile of whey protein, as a protein source in the preparation of a enaterally 
5 administrate nutritional composition for increasing plasma glutamine 
concentration in a stressed mammal. 

2. The use of whey protein, or a protein mixture which simulates the anmino 
acid profile of whey protein, as a protein source in the preparation of a enaterally 

10 administrable nutritional composition for increasing muscle glutamine 
concentrations in a mammal. 

3. The use of whey protein, or a protein mixture which simulates the anmino 
acid profile of whey protein, as a protein source in the preparation of a ennterally 

15 administrable nutritional composition for providing glutamine to a mamirnal 
suffering from injured, diseased or under-developed intestines. 

4. The use according to claim 3 in which the mammal is a pre-term infannt having 
an under-developed intestine. 

20 

5. The use according to claim 4 in which the whey protein is hydrolyzedd and the 
protein source further comprises arginine, tyrosine and histidine. 

6. The use according to claim 1 in which the whey protein is hydrolyzedd whey 
25 protein. 

7. The use according to claim 6 in which the hydrolyzed whey protein ccontains 
less than about 5% by weight of free amino acids, about 15% to about 555% by 
weight of peptides having a molecular weight of less than 1000 Da, abouut 20% to 

30 about 55% by weight of peptides having a molecular weight of 1000 Da t to 5000 
Da, and about 1 5% to about 35% by weight of peptides having a molecuhlar 
weight of greater than 5000 Da. 

8. The use according to any of claims 1 to 3 in which the protein source; provides 
35 about 10% to about 20% of the energy of the nutritional composition. 
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9. The use according to any of claims 1 to 3 in which the nutritional comnposition 
further includes a lipid source which provides about 20% to about 50% of tithe 
energy of the nutritional composition, the lipid source comprising a mixturee of 
medium chain and long chain fatty acids. 

10. The use according to any of claims 1 to 3 in which the nutritional comnposition 
further includes a carbohydrate source which provides about 35% to about.t 65% of 
the energy of the nutritional composition. 
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